To demonstrate skin penetration ability, KMPR solid microneedles were inserted into cadaver rat skins. Cadaver rat skins were collected from two Sprague Dawley rats, which had been euthanized after they had been used for other research purposes. The subcutaneous fat was removed with surgery scissors. Hairs were completely removed using an electric pet clipper and hair removal cream. The skin samples were cleaned and stored at − 30°C until use. Microneedles were inserted by pressing on the backside of microneedle arrays with a thumb for~2 min.
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Figure S8
Relationship between exposure dose of the UV light source and the minimum exposure dose in the photo-polymerized portion. The minimum exposure dose can be estimated by multiplying the UV exposure dose and the UV exposure ratio at a threshold level. 
Figure S12
Relationship between the inclination angle and aspect ratio (height/bottom diameter) of the microneedles.
